).
The micropore volume was calculated using the comparative method 3 in the reduced adsorption range 0.8-1.1 (S1, S3-S8, S10, and S12) or 0.4-0.8 (S2, S9, and S11) and using macroporous silica LiChrospher Si-1000 as a reference. 4 The reduced adsorption was defined
where is the amount of nitrogen adsorbed on the reference material surface at a given relative the statistical film thickness curve derived from the nitrogen adsorption isotherm measured for macroporous silica LiChrospher Si-1000. 4 Note that for cylindrical pores the specific surface area relates to the average pore width ̅ according to
Specific heat measurements
The effective specific heat capacity , of all samples S1-S12 was measured at 25 C using a DSC 8000 heat-flow differential scanning calorimeter (PerkinElmer Inc., Waltham, MA, USA) and a step-scan option. First, the effective specific heat capacity , , of the as-synthesized sample was measured. The as-synthesized samples were allowed to (i) equilibrate the amount of physically-adsorbed water and (ii) regenerate the surface OH groups before the measurement.
Second, the sample was degassed at 160 C in the calorimeter under dry nitrogen flow to ensure that the physically adsorbed water was removed but the surface OH groups remained. 7 Next, the apparent specific heat capacity , , of the degassed sample (calculated per original mass of the sample) was measured. Then, the water weight fraction 2 present in the as-synthesized sample was calculated as
where , 2 is the specific heat capacity of water taken as , 2 = 4.184 J g -1 K -1 . Finally, the effective specific heat capacity , of mesoporous silica sample was calculated by correcting the apparent specific heat capacity , , of the degassed sample for the mass lost due to water removal as
Each measurement was corrected with a baseline run and for the mass difference between the sample pan and the reference pan.
FTIR Transmission spectra
Fourier-transform infrared (FTIR) transmission spectra were collected on a FT/IR-6100 spectrometer (Jasco, Germany) in a 4000-400 cm -1 range with a 4 cm −1 spectral resolution. Each sample was ground, mixed with ground KBr, and pressed into a pellet before the transmission measurement. The absorption band at ca. 2350 cm -1 corresponding to atmospheric CO2 was removed for clarity.
FIG. S1. Fourier-transform infrared transmittance spectra of mesoporous nanoparticle-based silica samples S1 and S2, mesoporous sol-gel silica samples S3 and S4, and mesoporous ambigel silica samples S10 and S12. Patterns shifted upwards for clarity by 0, 100, 200, 300, 400, and 500 %, respectively.
All FTIR spectra of representative nanoparticle-based, sol-gel, and ambigel mesoporous silica samples (Fig. S1 ) featured a broad absorption band between 3700 and 3000 cm -1 corresponding to O-H stretching vibrations of OH surface groups and OH groups in water physically adsorbed on the materials' surface. [8] [9] [10] In addition, all samples featured an absorption band at 1630-1620 cm -1 corresponding to H-O-H bending vibrations of physisorbed water. [8] [9] [10] Multiple absorption bands at 1200-1000, 970-940, 800, 580-550, and 470-450 cm -1 were all ascribed to vibrations of SiO2 network: Si-O-Si asymmetric stretching, Si-OH in-plane stretching, Si-O symmetric stretching, Si-O stretching, and O-Si-O bending vibrations, respectively. [8] [9] [10] Finally, no absorption bands in the range 3000-1350 cm -1 , corresponding to organic molecules, were detected. Therefore, the prepared samples did not contain organic residues that could otherwise affect the measured effective specific heat capacity , .
Powder X-ray diffraction
In addition, powder X-ray diffractograms were collected on a MiniFlex II powder X-ray diffractometer (Rigaku, The Woodlands, TX, USA) using Cu K radiation (30 kV, 15 mA, λ = 1.5406 Å). All scans were taken in the 2 range 10.00-80.00 with a 0.02 step size. Fig. S2 (on page S6) shows X-ray diffraction patterns of the same selected mesoporous silica samples. It indicates that the diffraction patterns were featureless except for a broad hump between 2 equals to 10 and 40, indicating that the mesoporous SiO2 samples were amorphous.
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FIG. S2. Powder X-ray diffraction patterns of mesoporous nanoparticle-based silica samples S1 and S2, mesoporous sol-gel silica samples S3 and S4, and mesoporous ambigel silica samples S10 and S12. Patterns shifted upwards for clarity by 0, 1000, 2000, 3000, 4000, and 5000, respectively. 
